Abstract. Climate change has a great impact on the build and the work of natural ecosystems. Disappearance of some population or growth of the number in some species can be already caused by little change in temperature. A Theoretical Ecosystem Growth Model was investigated in order to examine the effects of various climate patterns on the ecological equilibrium. This paper examines the diversity of a theoretical ecosystem on the grounds of changing in temperature-climate patterns. Simulations were made from the simplest case to the more complex exercise to explain harder questions. Daily temperature values were calculated according to various functions. The effect of existing climate patterns (historical or future daily temperatures) was analysed where temperature values were from various climatic zones. In this paper it is examined what kind of environmental conditions result larger diversity related to the velocity of reproduction.
Introduction
There are several consequences of the decrease in biodiversity. The most scenic is the decrease in the number of species. Secondly the decrease in genetic diversity has to be mentioned, there are a lot of cases where stands of the frequent species decrease. At the third case the contents of ecosystems change also, the various habitats allow of being and maintenance of creatures between different geological and climatic conditions. This kind of role of ecosystems is less known (Nechay, 2002) .
At natural ecological systems there is dinamic equilibrium between the climate and ecosystems. If the system is affected a response starts in order to maintain the equilibrium. The degree of this reaction could be a sudden response by leaps or on the other hand gradual. Some variables such as the phenological properties follow the changing climatic conditions simply; in these cases gradual shifts could be expected (Fitter et al., 2002) . In case of sudden responses there is a good example in the maritime tidal zone where the community significantly alters under small-scale temperature increase, which is caused by drastic decrease in the number of dominant predators (Sanford, 1999) .
According to the forecasts the probability of extreme weather conditions will increase which increase further the occurence of sudden effects. There are some quick extreme events and the given sudden responses behind the events which seemed to have experienced gradual changes (Easterling et al., 2000) .
In case of climate change this is not about the shift of the system being in equilibrium, but the succession could break or unhoped-for steps occur. In a mediterrenean scrub regenerated after a fire the number of species does not change under artificial drought-treating while the number of species increases in the control parcel fluently (Penuelas et al., 2007) . The reaction of the run-down, degrading and regenerated communities for the climate change differs significantly from the reaction of natural ecosystems. These processes are important because there are much more of these areas like naturals (Czucz et al., 2007) .
The hypothetic-centred approaches of researches there are three types:
• testing simple hypotheses with laboratory or field experiments (e.g. fitotron palnt growing room) • analysing given ecosystems with tactical models (Sipkay et . The novelty of this modeling is characterized by a guild-specific approach at first (where competitive relationships can be manifested), on the other hand the population-dinamic model has been connected with the outputs of global circulation models. So this connection enables us to examine directly the effects of climate change. In this paper the various temperature effects are examined under changes in the diversity of a theoretical freshwater ecosystem:
• under constant temperature pattern with random fluctuations, • under annual temperature fluctuations, • under real, various climate temperature patterns (for historical and forecasted data).
Materials and methods

Theoretical Ecosystem Growth Model (TEGM)
An algae community consisted of 33 species in a terrestrial freshwater ecosystem is modelled (Drégelyi-Kiss and Hufnagel, 2009). Algae species are characterized by the temperature interval in which they are able to reproduce. There are four types of species based on their sensitivity: super-generalists (SG), generalists (G), transitional species (T) and specialists (S).
The reproductive feature depends only on their temperature sensitivity and a restrictive function has been built which is related to the access of sun (the period of the function is 365.25, the maximum place is on 23 rd June and the minimum place is on 22 nd December). Among the parameters of the TEGM model a velocity parameter exists, the velocity of the reproductivity of the ecosystem can be set up. During our experiments this value has been examined in two level (r = 1 in case of faster, r = 0.1 in case of lower reproducibility).
In our experiments the distribution of the algae community of a theoretical freshwater ecosystem has been examined by changing the temperature. Competition begins among the species when the temperature changes. In each temperature interval there are dominant species, which win the competition. The temperature was changed systematically in order to be able to estimate the various effects separately. The duration of the simulation was usually 10 years in the experiments. Measuring the diversity the Shannon diversity function was used (Hammer et al., 2009; Jost, 2006; Tóthmérész, 1997; 2001) .
Functions of temperature patterns
The daily values of the temperature were determined in several ways. At first the effect of the constant temperature pattern is examined on the composition of the theoretical ecosystem, then the consequences of the annual temperature fluctuation modelled by sine function. Finally, the effects of existing climate patterns is calculated.
The stream of the daily temperature average values is cyclic therefore the used temperature data series is described by appropriate functions.
Constant temperature
Simulation experiments were made on 293 K, 294 K and 295 K with the two velocity parameters (r = 1 and 0.1). Fluctuation was added as ±1…±11 K random numbers.
Sine temperature pattern in a year
Annual average temperature of Budapest is about 283-284 K (between 1960 and 1990), the range of temperature data is between 30 K and 45 K. The following function describes this temperature pattern (with a day period of 365. 
Existing climate patterns (historical and future)
One of the parameters used for describing the climate is the daily average temperature value. This means a great deal of numbers for long term (30 years) examinations: 30x365 values. In order to simplify the description of the climate and to ignore the fluctuation between years a function has been fitted to averages and dispersion of the 30 years' data according to the least squares method. It is found that the daily average temperature from various climate zones fluctuates according to the following function (deterministic term):
The standard deviation of the daily average temperature during the 30 years can be described by the next function (stochastic term):
The daily average temperature values can be classified according to their origin: historical or future. For these data series daily temperature values can be generated with the following expression:
where t is the number of the year, Rnd() is a random value between 0 and 1.
The classification of the used existing climate patterns is the following:
• A place has been chosen from the main climate zones and the change in the composition of our theoretical ecosystem has been examined.
• Future temperature patterns from 2070 to 2100 in Hungary i. Hadley Center adhfa (Regional Model 3, SRES A2) ii. Hadley Center adhfd (Regional Model 3, SRES B2) iii. MPI 3009 • Analogous places in Hungary by 2100 It is predicted that the climate in Hungary will become the same which is the present day climate on the border of Romania and Bulgaria or near Thessaloniki. According to the worst prediction the climate will be like the current NorthAfrican climate. Therefore the following places have been examined: i. Turnu Magurele, Romania (43.75° N, 24.88° E, 31.0 m) ii. Cairo, Egypt (30.058° N, 31.229° E) Scenarios of analog places are simple because temperature is the only factor which has been considered.
Results
Constant temperature
There is larger change in diversity in case of lower velocity parameter while smaller change in the other case which has higher velocity parameter ( Table 1 ). The diversity value of the ecosystem is strongly affected by the setting temperature value and the random fluctuation. The largest diversity value has been reached when the temperature is not an optimum of a genus for reproduction (294 K).
With the increase of fluctuation the diversity value becomes a low value, but there is one order of magnitude difference in diversity between the processes come from the slower and the faster reproduce-able ecosystems.
In case of largest fluctuation (± 11K) the degree of the diversity increases significantly. 
Sine temperature pattern in a year
The experiments -in case of r = 1 -were run until that degree of fluctuation where the annual average use of resources was higher than 0.1 %. With the increase of random fluctuation the annual total number of specimens and the composition of species in consecutive years better and better differ from each other.
In case of s 1 = 0 with r = 0.1 velocity factor (which is equal to the 284K constant temperature) the species have already disappeared at ± 7K random fluctuation. This was not observed under 293-295 K constant temperature, where this has occurred at ±11K random fluctuation.
It can be seen in Fig. 2 and 3 how the annual total number of specimens changes in function of daily random (0…±7K) and the annual fluctuation (s 1 , the amplitude of sine function). The two fluctuations result that the number of specimens and the use of resources is low already at ±7K random fluctuation.
The maximum value in annual total number of specimens is reached in case of r = 1 velocity parameter and s 1 > 15. The maximum annual total number of specimens related to the r = 0.1 process is reached at low annual fluctuation (s 1 = 0, 2) .
Regarding the diversity of the ecosystem there are opposite trends in case of ecosystems which have different velocity parameters. It can be seen in Fig. 4 
Existing climate patterns
The annual total number of specimens and the diversity values for various climate conditions are presented in Fig. 6 . The simulation has been repeated 10 times, therefore the averages of the characteristics and the calculated deviation for the diversity values can be seen in graph.
Regarding the annual total number of specimens it is stated that the species are in maximum numbers in case of ecosystems which has faster reproduction. There is only one climate condition (Bangui) where the maximum value in the number of specimens has been reached in case of slower reproduction. The difference between the annual total number of specimens in cases r = 1 and r = 0.1 is the largest at climate pattern of Ulan Bator.
The reproduction of the simulated experiments is sufficient in most cases. The diversities are between 1.5 and 2.5 in case of r = 1 velocity parameter except for the case of Bangui which has 0 diversity value. 
Discussion
Initially the community tries to adapt to its environment and many genre compete for the environmental elements with large number of specimens. In case of large noise the diversity is large and the annual total number of specimens is low, because a few genres could adapt to the environmental conditions.
Analysing peaks evolved at constant temperature patterns and with r = 0.1 velocity parameter it is stated, that the largest biodiversity values exist in case of medium disturbance, the Intermediate Disturbance Hypothesis (Connell, 1978; Elliott et al., 2001 ) could be observed.
In case of sine temperature patterns there is a strong connection between the number of specimens and the velocity parameters hence r = 0.1-characterized ecosystems have low number of specimens. There is huge difference between the number of specimens values for cases r = 1 and r = 0.1. In ecosystems having r = 0.1 velocity parameter there are larger diversity and smaller number of specimens, namely the specimens of the community belong to different genus.
Irrespectively of velocity parameter the largest number of specimens is in case of the smallest amplitude (s 1 = 2) and the diversity is small, namely a few genre occur with large number of specimens. This could be observed similarly in tropical wet climate, Bangui, since the temperature fluctuation is small at the given climate. The genres which could adapted to the environment suppress the new arrivals, the principle of competitive exclusion prevails. Increasing the noise the biodiversity begins to grow, because the above-mentioned principle could not prevail here, since new genres occur continually.
Regarding the number of specimens the change is smaller in cases with r = 0.1 velocity parameter -except for the temperature of Bangui. In diversity there are higher values in case of Ulan Bator and Turnu Magurele with r = 1 than in case of lower reproduction.
In point of diversity functions there are lower values in case if r = 0.1 parameter, while there are higher values with faster reproduction. There are a few exceptions such as Bangui (tropical wet climate), Ulan Bator (continental climate) and Turnu Magurele (analogous place with Hungary, Rumanian lowland).
Examining the responses of the real temperature patterns it is stated, that Bangui composes a separate group, it does not show any similarity with the other climatic environments. This is because Bangui lays on tropics, where nearly same temperature exists through the year, so the dominant species are able to reproduce.
During the various climate conditions the decrease in the number of specimens is reached earlier in case of slower reproduction than in the other case, and there are larger changes in diversity values. Generally it could be said that an ecosystem evolves finally with low number of specimens.
By the real climate functions it is stated, that from the predicted analogous places (Turnu Magurele, Romania; Cairo, Egypt, ) Budapest shows similarity with Turnu Magurele in number of specimens and diversity values.
The specimens of the ecosystems do not only suffer the change in climate but they could affect the equilibrium of the biosphere or the composition of the air through the biogeochemical cycles. There is an opportunity to examine the controlling ability of temperature-climate with the theoretical ecosystem.
In our further research we would like to examine the effect of the ecosystem back to the climate (Dregelyi-Kiss et al., 2008). These temperature feedbacks have got a great emphasis related to DGVM models with large computation skills (Friedlingstein et al., 2006), but the feedbacks are not estimated directly. We would like to examine the process of the feedback with PC calculations to answer easy questions.
